Mitochondrial membrane permeabilization: the sine qua non for cell death.
Mitochondria are essential for maintaining cell life but they also play a role in regulating cell death, which occurs when their membranes become permeabilized. Mitochondria possess two distinct membrane systems including an outer membrane in close communication with the cytosol and an inner membrane involved in energy transduction. Outer membrane permeabilization is regulated by Bcl-2 family proteins, which control the release of proteins from the mitochondrial intermembrane space; these proteins then activate apoptosis. Inner membrane permeabilization is regulated by the mitochondrial permeability transition (MPT), which is activated by calcium and oxidative stress and leads to bioenergetic failure and necrosis. The purpose of this review is to discuss the biochemical mechanisms regulating mitochondrial membrane permeabilization; this is crucial to our understanding of the role of cell death in diseases such as cancer and the neurodegenerative diseases.